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Description 
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The first component is a compound of formula A 

« [(EOg-Si-R-X^T (A) 

wherein 
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k is 2 to 4, 

E is methyl or ethyl, 

R is ethylene or trimethylene 

cyanate); 1,3,5-,ris (6-isocyanatoho)il) biurT7<^i^^^^ 

T is, when X is -NHCO-, a.kylene of 2 to 10 carbon atoms or arytene of 6 to 10 carbon atoms. 

documit !S^rs^^^ 4 sss^ fc si ,i, (A) have been disctosed in ihe 

prior art does not suggest r^^^^SS^£S^ ^ H ° mm - «* 

The second component needed to prepare the instant coating composttion is'a compound of the formuia B 

HO-fSKD.-O-VH (B) 

wherein 
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n is 1 to 100, and 

L is methyl, isopropyl, -CH2CH2CF3, tert-butyl, cyclohexyl or phenyl. 
Preferably n is 1 and L is phenyl. 

The reaction of the first and second components forms a compound of formula I 

[HO[Si(L) 2 -0-] n -Si(OE) 2 R-X-] k T (|) 

where L, R, X, T, n and k are as defined above. 

The following compounds of formuls A and I, respectively, are preferred" 
Preferably, k is 2 or 3, most preferably 2. 
Preferably E is ethyl. 
Preferably R is trimethylene. 

Preferably X is -NHCONH- or -NHCOO-, most preferably -NHCONH- 
Preferably when X is -NHCONH-, T is a residue of a diisocyanate 
Preferably when X is -NHCOO-, T is the residue of a diol 

Sou* „«,„<*, o. fern*. B Mud. on*™* pdy*™. **, site™ suc „ ^d^oM dl .,^ ¥ , 
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dicyctohexyl, andd.phenyl silanolsdi (orsilanediol), and 1 ,4-bis(hydroxydimethylsilyl) benzene Preferred diols include 
dipheny. silane d,o and 1 .4-bis(hydroxydimeth y .-sjryl, benzene; the most preferred being diphenyVsTne^ 

The trialkoxysrtyl macromers of formula A are prepared by reacting coupling agents of various functionalitv with 

Examples of condensate reaction linkages used to form the adduct of formula I include amide examine 
urethane, urea, sulf.de, sulfone, sulfamkfe, phosphoramide, siloxane, and alkyl (from hydrcJlaS S be 
found singly or in combination with each other. 'yarosnauonj, wnich may be 

Preferred are urea and urethane groups, most preferred are urea groups 

Preferably, the instant invention pertains to glass, having a hard, strongly adhering scratch- and determination 
resistant coat.g, which coating comprises the cured siloxane-urea porymeriz'In prJ^LZ^^Z 
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T- 



OC 2 H 5 
I 

NHCONH(CH 2 ) 3 -Si O- 

I 

OC 2 H 5 



C 6 H 5 
Si 



C 6 H 5 



OH 



(I) 



20 



25 



wherein T is the k-va.ent radical of a di- or tri-isocyanate T(NCO) k after removal of the two or three NCO groups, and 

said cured coating being crosslinked and covalently bonded to the glass through siloxane bonds 
The instant coating is attached to the surface of the glass as seen schematically in Figure 1 ' 

s formed n two dist.nct steps prior to curing. In the first step, a trimethoxy- or a triethoxysilvkirea (TEOS) adduct J 
formula A » prepared from a di- or tri-isocyanate and 3-aminopropyltriethoxysi.ane- * * 
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2(EtO) 3 Si-{CH 2 ) 3 NH 2 + T(NCO) k - 



T - NH-C-NH-(CH 2 ) 3 Si(OEt) 3 



O 



- 1 k 



where k is 2 or 3. 

n.J^^TV ,r " SOcyan,es useful to torm the compounds of formula I are aliphatic, cycloaliphatic or aromatic 

18 8 dBfWed ^ T(NC ° )k aWer rem ° Val 0f ^ or ,hree N <=° groups and * de^om a 
dnsccyanate. tr.isocyanate or mixture thereof selected from the group consisting of ethylene ^isocyanaT 1 2 Stao 
cyanato-propane, 1,3-diisocyanatopropane, 1 ,6-diisocyanatohexane. 1 ,2-diisccyLtocyc.rexa^^^ 
cyclohexane, 1,4-diisocyanatobenzene; bis (4-isccyanatocyc.ohexy.^^ 
ane.b.sf^ccyar^tophenyO-methane.l^-andl^.toluenediisocyanate 

n^^ ny ?^ hydrogenated to,uene 

T^^^l'tVT^l^^ (= ,SOPh ° r0ne dijsoc y anate ): 1.3,5-tris(6-isccy a natohexy.) biuret, 
tane 77 3 Tf i f \ ^,7' 2,2--diisccyanatodieth y . fumarate; 1 ,5«iisocyanato- l-ca^xy^ 

Tb^ 3 ^ 

Preferably T is the radical derived from dicyctohexylmethane-^'-diisocyanate 

In like manner, adducts A wherein X is -NHCOO- are made from polyols" adducts A wherein x i<; <; )rnmn ^K . 
ogen compounds, and adducts A wherein X is -NHCO- from diesters ™ 

1 3 ^^ ly ^^To!; 2 " bU,anediOL 1 ' 3 - butanedio1 ' 1.4-butanediol, 1,2-cyclohexane diol, 1,2-cyclcoctanediol 
1,3-cyclopentanediol, 1,2-decanediol, 1,10-decanediol, dicyclohexyM 4'-diol 22-diethvM ^mr^H^of^ 
thyl-2,5- hexanedio,, 2,4-dimethy,2,4-pentane diol, ethy.ene" gfycoU ,7-hepledJ .^^SSTtt^Sj 
1,6*exaned.ol, 2-methyl-2.4-pentanedio., 1 ,8-octanediol, pentaerythritol, 1,5-pentanediol 1 14-JSde«nS3 do I 

S22T3i? y ' , po ! ypr f pylene 9 ^ co1 ' po,ybu,y,ene 9,yco1 ' n w iU«io^SK 

loxane) alkanepolyols of structures adducts A wherein X is -NHCOO- are made from polyols; ^(dimethyls. 
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CH, 



CH, \ CH 3 
R-j-Si— O-j-Si— Rand Rf-Si— O+Si— f-O— Si- 

CH 3 'd,CH 3 * CH 3 -n 2 



3 \ V" 3 

- — 04-5 

1 T 1 
CH 3 / BI CH 3 




10 



is 



R = CH 2 CH 2 CH 2 OH, -CH 2 CH 2 CH(OH)CH 



(CH 2 ) 3 0-CH 2 -CH(OH)CH 2 OH, 



(CH 2 ) 3 N(CH 2 CH 2 OH) 2 ) 



or 
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25 
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35 



40 



(CH 2 ) 4 -CH(OH)CH 2 OHand 

n, and n 2 are integers from 2 to 50, 

with the proviso that + n 2 is not greater than 60 

iternlScrZcT ^' 5 PrePa " n9 *" ^ °' A a " d *° - ^* » «^ 

hm, 7 ™. T™!? ? f P °' C ° a1in9 SyntheSis inVoh/es ,he reaction of tne TEOS adduct A with a silanediol such „« 
d.phenyls.lanedrcl (or another compound B), to give a typical compound of formub I, foVexample: 



Si 

Pi/ V OH 



+ Ti 



- HN-CO-NH-(CH 2 ) 3 Si(OEt) 3 



DBTL/100°C 



-EtOH 



50 
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OEt Ph 

Tj- NH-CO-NH-(CH 2 ) 3 Si— O— Si-OH 

I I 
OEt Ph 



where T and k are defined as described above, and DBTL stands for dibutyltin dilaurate 

The above reaction is preferably run in the presence of a catalyst, such as the compounds disctosed in the Kirk- 
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organotin compounds such as dibutyltin dilaurate o Jnn£S^ "J °* er ™^ 

able catelysts are described e.g. in US 2,449,572, GB 841 aLtSSS "^methyl-guan.d.ne salts. Suit- 

===^—■^55== 

9H3SI 

exampr' 163 * ^ UltraVi0,e, abS ° rbin9 SUbS,3nCeS j " the inStant c °^9 ""P-"™ inc.ude, for 

2-(2--Hydroxyphenyl)-benzotriazoles, like the 5'-methyl-, 3-,5'-di-tert-butvl- 5'-tert h.,tvi v « 1 a * » . 
5-chloro-3',5'-tert-butyl-, 5-chloro-3Mert-butyl-5'-meth V l- 3'-sec bll <? T' ^ ~ ( ' ~ te,rame,h y |blJ 'y')-. 

^^^^ 

eachrther "* "* * Mb8 ' COmP ° UndS ™* be used - P«*"«* in combination with 
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fact that diphenyl silane diol b steric^^ ™ S ^ U ™ the 

do not self condense at 1 30°r Th.rotl , , ^ seit^ondensation and that tnmethoxy- or triethoxysilyl groups 

(see F l9 ure7^ZZss^Zl:Z:Z" SSS formL 

gta. ha. an adding ^ ^ " """^ ™" *« «*»«*' 

Example 1: Activation of Glass Substrate 
«• and *Jo „»h uXTe, * e 3 e ™To« J^l ^ .' " ** S °" ion ' lte « "™« 
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Example 2: Preparation of TEOS-Bis (Urea) Adduct 
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H H 
I I 

(EtO) 3 Si(CH 2 ) 3 NCN 
II 
O 



Example 3 : Preparation of Adduct with Diphenylsilanediol 

The TEOS macromer solution of ExamDle 2 M7«5 <w n n no ™i« * ^ ^ • 
(49,0 g. 0.226 mole, 30% weight %) ^^^^^S^ ZLT ^^a"^ 1 
vigorously in a sealed bottle on a hot plate at 100»c ,.nti a J ; , , ( ' * ic,,on mnrture 18 s,irred 
coating mixture has a BrooMield visSv i?m^P ^ ' ^ te ° b,ained At 59 43% solids . 

glass Lainers at ^"^3^ " Th ' S 3 She " ,He °' °" e ™"* whe " <" 

Example 4: Incorporation and Dispersion of Opacifying Pigment 

IntoaS.S^UcmJdiameterceramicvesselareplacedllSyqofMEDIAn/P'M »™iHi ami , 
and 94.61 g of the HMDI-TEOS-diphenyOilane^adduct conS^J^^^S^SS^^ 
d-de, T10 2 P1 gment. Dra k en,e W R-960 (14.05 g, 20% with reject to^^^^^^ 
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Example 5 :Curing of Coating Composition 

oven withanitroganatmSra'c^ SS^^l^ ^ ^ iS P ' 8Ced " a ^ 

the adhes.e strength is measured a^ ps ^ 

104'C, d = 1 .51 , n = 1 .56. geometer, and the hardness measured at Shore D. 84, Tg 

dra4 T T^ * - stannous octoate immed.teV before 

dirninishrnent o, parties is JeZ^Xl ^ *" °* ^ 24 ^ "° 

Coating for Spandrei 



Composition 



o 



OEt 
I 



Ph 



C 6 H 10 -NH-C.NH-(CH 2 ) 3 Si — O— Si— OH 

I I 
OEt Ph 



Tg 

Viscosity 



35 Hardness 



40 



45 



104°C 
1300 CP 

64 % solids in C! 3 CCH 3 + 20% pigment 

Shore D 84 
(20% TiQ 2 ) 



Adhesive Strength kg/cm 2 > 45 

> 45 (100% humidity/gS'C, one week) 
15 (5000 hours Weather-o-Meter) 

> 20 (5000 hours Weather-o-Meter, unpigmented) 
50 (2 days boiling water) 



Cure 
Catalyst 



130°C/1.5 hours 

1% Dibutyttin dilaurate 
1% Stannous octoate 



Example 6: Preparation of Urea-TEOS Macromer 
a white waxy sl^ 
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C— NH(CH 2 ) 3 Si(OEt) 3 



Example 7 : Preparation of Urea-Siloxane Coating for Glass 



The urea TEOS macromer of Example 6 (5.3 g, 11 .3 mmol) is heated to 1 10°C and viqorouslv stirred with riinho 



co- 



OEt 
I 

■NH-(CH 2 ) 3 Si— 
OEt 



Ph 
I 

0 — Si — OH 
I 

Ph 



at WC C 7cil?T^ m ? iS , draWn ,0 8 3 m " ( ° 076 mm) ,hfckness on a clean 9 ,ass Ptte and cured for 1 5 hours 
wateMor 3o tZ " *"* ^ " *** " ^ t0 h ^ **«*-*» after exposure to bolg 

Example 8: Preparation of Urethane TEOS Macromer 

1 ,3-Propanediol (2.9 g, 38.0 mmol) is reacted with 3-isocyanatoproDvltriethoxv site™ n r a „ v« n « ^ 



CH 2 - CH 2 -0-CO-NH(CH 2 ) 3 Si(OEt) 3 

J 2 

as a low viscosity liquid, MW 508.72, which is stable al room temperature. 
Examples: Preparation of Polyurethane-polysiloxane Coating for Glass 

After 30 m.nutes ethanol evolves to give a clear Nquid coating comportbn with the fol.owing stricture * 1 



OEt Ph 
I I 

-CH 2 -0-CO-NH-(CH 2 ) 3 Si -O— Si -OH 



OEt 



Ph 



J 2 



9 



EP 0 507 727 B1 



10 



hours to give a clear, hard coating which adheres to the glass with a strenoth of >?nicn/.m2 tk 

to hydrolysis upon exposure to boiling water for 24 hours ^ Th6 COat ' ng ' S reS,S,ant 

Example 10: Preparation of Poly(dimethylsiloxane) TEOS Macromer 

m 0 <l u ,., 8s i„, Ma , roOT „ mperal „ (< ,„ na( , I „ l „^ h( 1 AllwfcTrm^mt?,, 9 ' ! aC ''°" 



75 



20 



25 




(CH 2 )3-O-C0-NH-(CH 2 ) 3 -Si(0Et)3 



Example 11: Preparation of Polysiloxane Coating for Glass 



The poly(dimethylsiloxane) TEOS macromer of ExamDlP 1 o m 1 1 n n a m ,v~,n 
at100°Cwithdiphenylsilanedolf3 6 O 1 fi p TmJ .^n^T i ft 8 4mmo1 ) 18 vigorously st.rred under nitrogen 
obtained with t^JS^Sl * ^ ' 0,16 h0Ur 3 C,ear ' C ° ,0rleSS ' ,klUid Coatin 9 com P<*«™ «• 
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45 



OEt Ph 

(CH 2 ) r O-CO-NH-(CH 2 ) 3 -Si-OSi-OH 

OEt Ph 

delaminatbn upon exposure to boiling water ^24 l^rs C ° at " 19 b resistant to 

Example 12: Preparation of Bis(Sulfide) TEOS Macromer 



50 



pCH 2 -CH 2 -S-(CH 2 ) 3 Si(OMe) 3 J 



55 



Example 13: Preparation of Bis(Sulfide)-Siloxane Coating for Glass 
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10 
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25 



OMe Ph 
I I 

CH 2 CH 2 S(CH 2 ) 3 -Si-0-Si-OH 
OMe Ph 

Example 14: Preparation of Bis(Amide) TEOS Macromer 

ratus D r n rs 

dear, viscous liquid ^^^^ ^ " ^ * ^ " roduct is - a 



^-CH 2 -CH 2 -CO-NH-(CH 2 )3Si(OEt) 3 J 



Example 15: Preparation of Bis(Amlde)-Siloxane Coating for Glass 

liquid coaling composition is obtained with ZZ^i!S" ^"""n Ex^pl. , 3 Me, 20 minutes , dear 



35 



OEt Ph n 
I I 

■ CH 2 CH 2 CO-NH-(CH 2 ) 3 -Si-0-Si-OH 

I I 
OEt Ph 



40 



45 



Other TEOS adducts wh,ch may be used in place of the TEOS adduct of Example 2 are seen below. 



50 
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10 



is 



20 



Example 

16 

17 

18 

19 

20 
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TEOS-Adduct Structure 



HN-[-(CH 2 ) 3 Si(OEt) 3 ] 2 

[-CH 2 CH 2 NH((CH 2 ) 3 Si(OEt) 3 ] 2 

[(-CH 2 ) 3 -OCONH-(CH 2 ) 3 Si(OEt) 3 ] 2 



[-CH 2 Si(OEt) 3 ] 2 



S-[-(CH 2 ) 3 Si(OEt) 3 ] 2 
[-CH 2 CH 2 S-(CH 2 )3Si(OEt) 3 ] 2 



2S 



22 



CH 3 t 
I 

(EtO) 3 Si-(i-Si-OfSi(OEt) 3 



CH 



3 J 



23 



3S 



40 



45 



24 



25 



l,4-C 6 H 4 [C-NH(CH 2 ) 3 Si(OEt) 3 ] 2 
O 

0 
II 

(EtO) 3 Si(CH 2 ) 3 NH-C-(CH 2 ) 3 Si(OEt) 3 



O 



CH 2 [CH 2 -0-C-NH-(CH 2 ) 3 Si(OEt) 3 ] 2 



so 



ss 
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26 (EtO) 3 Si(CH 2 ) 3 N -(CH 2 ) 3 -0-C-(CH 2 ) 3 Si(OEt) 



O 



10 



IS 



20 



27 



28 



O 



(EtO) 3 Si(CH 2 ) 3 S-(CH 2 )3-C-0(CH 2 ) 3 Si(OEt)3 



o 



(EtO) 3 Si(CH 2 ) 3 NH(CH 2 ) 3 -C-0(CH 2 ) 3 Si(OEt) 3 - 



25 



29 



O 

II 

G 



:--NH(CH 2 ) 3 Si(OEt) 3 



30 



35 



40 



30 (ElO) 3 Si(CH 2 ) 3 NCH 2 CH 2 NHCONH(CH 2 ) 3 Si(OEt) 3 

C=0 
I 

NH 
I 

(CH 2 ) 3 
Si(OEt) 3 



31 



(EtO) 3 Si(CH 2 ) 3 CH[-C-NH-(CH 2 ) 3 Si(OEt) 3 ] 2 
O 



so 



32 (E'0) 3 Si(CH 2 ) 3 NHCONH(CH 2 ) 6 NHCONH(CH 2 ) 3 Si(OEt) 3 

33 (EtO) 3 Si(CH 2 ) 3 NHCONH(CH 2 ) 4 NHCONH(CH 2 ) 3 Si(OEt) 3 



55 Example 34 

Cured urea-si.oxane coatings such as prepared in Example 7 exhM the physical properties set forth below. 
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TEOS-Adduct of 
Example 


Adhesive Strength kg/ 
cm 2 


Hardness (Shore-D) 


Densitv n/nm3 


Refractive Index 


24 


>45 (20% 710 2 ) 


OA 

o4 


(1.51) 


1.56 




><+o (aner i week at 1 00% 






h u m id ih//Q ^° n \ 










4 (atter 2 days boiling 










water) 










12 (20% TO2, after 5000 










hours Weather-o-Meter) 










16 (unpigmented, after 










5000 hours Weather-o- 










Meter) 








25 


>35 (20 % carbon black) 

>24 (fater 1 week at 1 00% 

humidity/93°C) 

3 (after 2 days boiling 

water) 

11 (after 3000 hours 
Weather-o-Meter) 
14 (unpigmented, after 
3000 hours Weather-o- 
Meter) 









Claims 



1 . A compound of formula A 



[(EO) 3 -Si--R-X-] k T 

wherein 



k is 2 to 4, 

E is methyl or ethyl, 

R is ethylene or trimethylene, 

X is -NHCONH-, -NHCOO-, -S-, or -NHCO, where the -NH- group is attached to R, and 

T ,s, when X ,s -NHCONH-, the residue of a triisocyanate after removal of 3 NCO groups or the residue of a 

dnsocyanate selected from the group consisting of ethylene diisocyanate, 1,2-dii^yanato^rc^ ne i 3 di 

.socyanatopropane, t ,6-diisocyanatohexane, i, 2-diisocyanatocyclohexane, 1.»di5SSS^2" 

b,s (4-,socyanatocyclohex y l)methane, bis(4-iso-cyanatocyclohexenyl)methane, hisf^cwophenvh' 

^ntSln't^ 

lene > hyd^enatedtolu e ned,,so C ya n ate;1-isccyanatomethyl-5-isc^anato-l,3-3-trimethy^ 

phorone dnsocyanate); 1,3,5-tris (6-isocyana,ohexyl) biuret, 1.6-diisocyanato-2, 2 ^( 2> 4 4) tri^She^ne 

^^yanatcxi,^ 

Z^^^^S^^ ^yanatophenyj ethane^T 

tl loTJb^ ato^s, or" ° f 1 ,0 12 Cart, ° n ^ a ' kenelriyl °' 3 to 8 *°™ °< betray, of 4 

T is, when X is -NHCO-, alkylene of 2 to 10 carbon atoms or arylene of 6 to 10 carbon atoms. 
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2. A compound according to claim 1 wherein 

k is 2 or 3 
E is ethyl, 
R is trimethylene, 

X is -NHCOO-, -S.- or-NHCO-, with the proviso, that 
when X is -NHCOO-, T is a residue of a dioi 
whenXis-S,,Tisa, M eneof1^^ 

3. A compound according to claim 1 wherein X is -NHCONH-. 

4. A compound according ,o Cairn 2 wherein, when X is -S-, T is alkylene of 2 .o 4 carbon atoms. 

5. Acompoundaccordin g toclaim2wherein, when X is -NHCO-, T is alkylene of 4 to 6 carbon atoms. 

6. Acompoundaccordingtoc^m t wherein T is the radical derived from dicyctohexylmethane-4,4'-diisocyanate 
" iS^£SS£ ^ 1 *"* k ^ 2 ° r 3 " E fe ^' " > — hy,ene. X b -NHCONH- and T is a 



-Si-O+Si-Rand R-j-Si-O+Si— L 
CH 3 / ni CH 3 \ch 3 /,CH 3 V 




where 



or 



and 



R = CH 2 CH 2 CH 2 OH, -CH 2 CH 2 CH(OH)CH 3 
- (CH 2 ) 3 0-CH 2 -CH(OH)CH 2 OH, 
"(CH 2 ) 3 N(CH 2 CH 2 OH) 2 ) 

-(CH 2 ) 4 -CH(OH)CH 2 OH 



UO-decanediol, dicycloU^^ dieS. tV** 0 *??* ^-cydopentanedio., 1 ,2-decanediol, 
2,4-pentane dio ethylene^, m^tl fZ?""!* ^^^y'-^exanediol, 2,4-dimethy,: 
^pentanedk/l.aitanedio^ 1,5-hexanedbl, 1,6-hexanediol, 2-methyl- 

pr^neg.ycol.poVbu^^^ 
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9. The compound of formula A according to claim 1 which is 



H H 
I I 

(EtO) 3 Si(CH 2 ) 3 NCN 
II 
O 




(EiO) 3 Si(CH 2 ) 3 N-CO-0-CH 2 — CH 2 - 



H 
I 



(EtO) 3 Si(CH 2 ) 3 N-CaO-(CH 2 ) 3 




-^CHj-CHj-CO-NH-tC^^SiCOEt^J 



-pCHz-CH^SKCHj^SiCOMe^J 



10. A compound of formula I 



wherein 



[H0[Si(L) 2 -O-] n -Si(OE) 2 R-X-].T 



n is 1 to 100, and 
L is methyl, isopropyl, 

-CH 2 CH 2 CF 3 , tert-butyl, cyclohexyl or phenyl 

k is 2 to 4, 

E is methyl or ethyl, 

R is ethylene or trimethylene 

T, s ,»f, e nXi s -NHCONH-,lh., e sB ue o(a<«i s ocyanaleoraWso e yana K atle„ 



or 



r removal of 2 or 3 NCO groups, 
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« i :s;r ol ■ w - , • Mo, * » -»^^™^epovo, 



after 



toto^ at^s,? 16 " 6 ° f 1 ,0 12 C3rb0n ^ a,kanetriyl ° f 3 ,0 8 «*« or alkanetetray, o, 4 
T is, when X is -NHCO-, alkylene of 2 to 10 carbon atoms or arylene of 6 to 10 carbon atoms. 

io 12. The compound of formula I according to claim 10 which is 



is 



CH, 




H H OEt Ph 

II II 

-C-N-CCHjh-Si-O-Si-OH 

II I I 

O OEt Ph 



25 



CO- 



OB Ph 

I I J 

NH(CH 2 ) 3 Si— 0— Si-OH 

I I 
OEt Ph 



30 



35 



CHj 



OEt Ph 
I I 

-CH r 0-CO-NH-(CH 2 ) 3 Si -O— Si —OH 
OEt Ph 



40 



45 



CH, 
I 

Si — 
I 



CH 



3 L 



CH, 
I 

(O-Si — 
CH, 



OEt 
I 



Ph -\ 
I 



-)4(CH 2 )3-0-CO-NH-(CH 2 ) 3 -Si-0-Si.OH 



I 

OEt 



I 

Ph 



so 



55 



OMePh 
I I 

CH 2 CH 2 S(CH 2 ) 3 -Si-0-Si-OH 
OMePh 
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OEt Ph T 
I I 

- -CH 2 CH 2 CONH-(CH 2 )3-Si-0-Si-OH 

OEt Ph 

14. A composition according to claim 1 3 wherein the coating additionally contains a pigment, 
^co^^^ 

17. Use of a compound of formula I according to claim 10 as a coating for glass. 

Patentanspruche 

1. Verbindung der Formel A 

[(EO) 3 -Si-R-X-] T 



worm 



k 2 bis 4 ist, 

E Methyl oder Ethyl darstelft, 

R Ethylen oder Trimethylen darstelft 

T rnn^NHCONH^' IT,' ^° * * ^ NH " ™ R 9""*" «■ ™> 
^NHCO-darsM^^ 
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2. Verbindung nach Anspruch 1, worin 

k 2 Oder 3 ist, 

E Ethyl darsteltt, 

R Trimethylen darstellt, 

StoT^i ^' ^ " NHC<> da,ae '"- m " * f M » 8 8 ate - *B. w^n X -NHCOO- cte^,., T*,e n Fte« .inas 

3. Verbindung nach Anspruch 1 , worin X -NHCONH- darstellt. 

4. Verbindung nach Anspruch 2, worin, wenn X -S- darstellt, T Alkylen mit 2 bis 4 Kohlenstoffatomen darstellt. 

5. Verbindung nach Anspruch 2, worin, wenn X -NHCOdarsteltt, T Alkylen mit 4 bis 6 Kohlenstoffatomen darstellt. 

6. Verbindung nach Anspruch 1 , worin T den von Dicyclohexylmethan^,4--diisocyanat abgelerteten Rest darstellt. 

/CH3NCH3 /CH3NCHW CH 3 

^CH 3 '.,CH 3 ^CH 3 ' n ,CH 3 \ CH 3 ^ 




worin 



oder 



darstellt und 



R = CH 2 CH 2 CH 2 OH, -CH 2 CH 2 CH(OH)CH 3 
-(CH 2 ) 3 0-CH 2 -CH(OH)CH 2 OH. 
-(CH 2 ) 3 N(CH 2 CH 2 OH) 2 

-(CH 2 ) 4 -CH(OH)CH 2 OH 



n t und n 2 ganze Zahlen von 2-50 sind, mit der MaBgabe, daB n, + n 2 nteht groBer als 60 ist Oder 

tn , 1 n 4 - Bu,andio1 ' ^-Cyclohexandio., 1.2-CyciLandio., U^entendio, 

1 24Decand,ol, 10-Decando., Dicyclohexyl-4,4'-diol, 2,2-Diethyl-1,3-propandio., 2.5-Dimethyl-2 5-hexandi- 

of y '• 2 ' 4 - pentandio1 ' Elhylenglyco., 1,7-Heptandiol, 1.2-Hexandiol, 1,5-Hexandiol 1 Sex^dtl 
2-Methyl-2,4-^^ 

Polypropylenglycol. Polybutylenglycol, Neopentylglycol und Trimethylolpropan darstellt! POlye,hylen9lyco1 ' 
Verbindung der Formel A nach Anspruch 1, namlich 
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H H 



(EiO) 3 Si(CH 2 ) 3 NCN 
II 
0 




(El0) 3 Si(CH 2 ) 3 N-C0-O-CH 2 — CH 2 - 



H 



(Ei0) 3 Si(CH 3 ) 3 N-C0-O-<CH 2 ) 



Oder 




-^CH 2 -CH r CO-NH-(CH 2 ) 3 Si(0&) 3 J 



-^-CH 2 -CH r S-(CH 2 ) 3 Si(OMe) 3 j 



10. Verbindung der Formel I 



wonn 



[HO[Si(L) 2 -0-] n -S.(OE) 2 R-X-].T 



n 1 bis 100 ist und 

L Methyl, Isopropyl, -CH 2 CH 2 CF 3> tert-Butyl, Cyclohexyl oder Phenyl darstellt 
k 2 bis 4 ist, 

E Methyl oder Ethyl darstelft, 

R Ethylen oder Trimethylen darstelft 

g X ebl^"un H d CO °"' " S "' " NHC °" "* 6ine direWe BindU " 9 Wobei die G -PP- -NH- an R 

T, wenn k 2 ist und X eine direkte Bindung darstelft, -NHCONH- darstellt oder 
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12. Verbindung der Formel I nach Anspruch 10, namlich 




H H OEt Ph 

'I i I 

-C-N-(CH 2 ) 3 -Si-0-Si-OH 

O OEt Ph 



OEt Ph 

CO-]— NH-(CH 2 ) 3 Si— O- Si — OH 

I I 

OEt Ph 



OEi Ph 
I I 

CH r O-CO-NH-(CH 2 ) 3 Si-0— Si— OH 

I I 
OEt Ph 



f H 3 r 9 H 3 OEt Ph • 

f )4(CH 2 ) 3 -0-C0-NH-(CH 2 ) 3 -Si-O-Si-OH 

CH 3 L ch 3 OEt Ph 



OMePh 
I I 

■ CH 2 CH 2 S(CH 2 ) 3 -Si-0-Si-OH 
I I 
OMe Ph 
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OEt Ph 
I I 

CH 2 CH 2 CO-NH-(CH 2 )3-Si-0-Si-OH 

i i 
OEt Ph 



f T z ™ ensetzu "9. die Beschichtung gegen Kratzen, Abrieb und Schichtspaltunq nach 

eZZl Wn ?1 T 6 " ^ ChemiSCh S,rahta B bestandi 9 ist - »"«— - Glas, beSet mit 

, f T ^* lndUng der Formel 1 nach *«P™* 10, wobei die Beschichtung nach Harten und Verne^n 
durch kovalente SHoxanbindungen an der Glasoberflache haftet. vernelzen 

14. Zusammensetzung nach Anspruch 13, worin die Beschichtung zusatzlich ein Pigment enthalt. 

15 ' *n7?ZT ZU ? naC . h „? 1SPrUCh 13 ' ^ die Besc ^ht^g zusatzlich eine wirksam stabilisierende Menge 
eines UV-Absorptionsmittels und eines Lichtstabilisators enthalt. 9 

16. Verwendung einer Verbindung der Formel A nach Anspruch 1 durch Umsetzen derselben mil einem Silandiol zu 
einer Verbindung der Formel I nach Anspruch 10. fc'iandiol zu 

17. Verwendung einer Verbindung der Formel I nach Anspruch 10 als Beschichtung tur Glas. 

Revendications 

1 . Compose de formule A 

[(EO) 3 -Si-R-X-] k T (A) 

dans laquelle 
k va de 2 a 4, 

E represente methyle ou ethyle, 

R represente ethylene ou trimethylene, 

X est -NHCONH-, -NHCOO-, -S- ou -NHCO, ou le groupe -NH-est attache a R et 

TestlorsqueXest-NHCONH-.leradicald'untriisocyanateapreselimin^ oule radical 

dun dnsocyanate pns dans le groupe comportant ."ethylene diisocyanate, le 1 2^iis^anaio^ropane Te 
1 Mnsocyanatopropane, le 1,6-diisocyana.ohexane, le 1 ,2-di.ocyanatocyclohexane, le 

JEST t ^ ,S ™ V ™* X ^ e ^™*™- bis^-iso^yanatocyclohexeny. methane le wl- 
(4^yanatophenyl)-rnethane, le S.^ichlorcM^'-di^anatobiphenyle ; ,e tris (A^L^^ml. 

ataoa T^T^TV:^™ diis ««>) : <e ^.S-tris-fe-isocyanatohexyDbiuL, ,e ^Lto- 
c y anato-2,2-4-(2,4,4)-tr 1 meth y ihexane, le fumarate de 2,2^iisoc y anatodieth y ie ; le 1 5-diisccyanato- 

lTn«t°T n Tf 1 t S !: 2 "' 1,!K 1 ' 6 "- 17 '- 1 ' 8 "' 27 " 61 2.3«iisoc y an a tonaphtaLs; .es 2,4- etTS 
r n hSrT^ hta,eneS: 16 ^^"^"ato-methyl-cyclohexane; le l.^ifeocyanat^meth^ 
naphtalene, le M'^socyana.obiphenyle, | e 4,4'-diisoc y anato-3,3'-dimethox y bisphenyle tes e 4*21 
so= y anato-2,2^me,h y ibi P heny.es , le bis-(4.isoc y anatophen y .)e.hane ; et <eV(4-isL y an^ 

ZZTT 6 2 9rOUPeS NC ° T 6St ' tofSqUe X est - NHCO °-' ,e radi <*' *» diol. d-uTtrio" ou d'un 
OH ou T t m 0U c' Un P^^^anejalcanepo^o. apres elimination de 2, 3 ou loupes 

OH, ou T est. lorsque X est -S-, alkylene comportant de 1 a 12 atomes de carbone, alcane ryle avec 3 a 8 
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atomes de carbone ou alcanetetrayle avec 4 a 10 atomes de carbone ou 

I !?J2T* SST^ * > ' Sra ' c ° m ^" M * " « — i —» « «*- d. . 

2. Compose selon la revendication 1 ou 

k vaut 2 ou 3, 

E est 6thyle. 

R est trimethylene. 

X est -NHCOO-, -S- ou -NHCO, a la condition que 
lorsque X est -NHCOO-, T est un radical d'un diol 

3. Compose selon la revendication 1 ou X est -NHCOIMH. 

4. Compose seton la revendication 1 ou, lorsque X est -S-, T esl alkylen, avec 2 a 4 alomes de carbons 

5. Compose Mon la revendication 2 ou, lorsque X est -NHCO-, T est alkyiene avec 4 a 6 atomes de carbone. 

6. Compose sslon la revendicatior, 1 , ou T est le radical de*. d» dicyctohexvlrnelhanM^-ditocvarait 

r 2E2 SEtEST" oi k va "' 2 °" 3 ' E " H 651 " M,h>K "'' x - ~ NHC0NH - « T - 

R+-Si— O-j-Si— Rand R+-Si- 

^CH 3 /.,CH 3 \cH 3 / Bl CH 3 V CH 3 -» 2 




ou 



ou 



R = CH 2 CH 2 CH 2 OH, -CH 2 CH 2 CH(OH)CH 3 
- (CH 2 ) 3 0-CH 2 -CH(OH)CH 2 OH, 
-(CH 2 ) 3 N(CH 2 CH 2 OH) 2 ) 

-(CH 2 ) 4 -CH(OH)CH 2 OH 



le 1,2-butanediol, le 1,3-butaned.ol. le 1,4-butanediol, le 1,2-cyclohexanediol le 1 2-cvclooctanedini i» 1 
pentanediol, le 1.2-decanediol, le 1,10-decanediol. le dicyctohexyU 4'-dio l ie T^ST^^STT 
^^^T?^ 16 2 - 4 ^^.4-pentanedi ^.enegCue ^ ^^5^2^ 
ned.ol, le 1 ,5-hexaned,ol, le 1,6-hexanediol, le 2-methyl-2,4- P entanediol, le 1,8-octanediol le pel^hritol te 
16 1 ' 1 ^^-anediol. ,e po^e.hy.enegVco,, ,e po^propy.enegryco., le £S£££^ J 
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neopentylglycol et le trimethylolpropane. 

Compose de formule A selon la revendication 1 , lequel repond a 



w 



H H 
I I 

(EtO) 3 Si(CH 2 ) 3 NCN 

II 
O 




15 



20 



(BO) 3 Si(CH 2 ) 3 N-CO-0-CH 2 — CH, - 



25 



H 
I 

(EtO) 3 Si(CH 2 ) 3 N-CO.O-(CH 2 ) 3 - 



CH 3 
I 

-Si— 0- 
I 

CH, 



CH, 
I 

-Si 
I 

2 CH 3 



35 



or 



^CH 2 -CH 2 <X>NH-(CH 2 ) 3 Si(0&) 3 J 



40 



-pCH r CH r S-(CH 2 ) 3 Si(OMe) 3 J . 



45 10. Compose de formule I 



so 



55 



dans laquelle 



[HqSi(L) 2 -OJ n Si(OE) 2 R-X-J k T 



0) 



n vade 1 a 100, et 

L represente methyle, isopropyle, -CH 2 CH 2 CF 3 , tert-butyle, cyclohexyle ou phenyle 

k vaut 2 ou 4, 

E est methyle ou ethyle, 

R est ethylene ou trimethylene, 

X est -NHCONH-, -NHCOO-, -S- ou -NHCO ou une liaison directe, ou les groupes -NH- sont attaches a R, et 
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T est, lorsque k vaut 2 et X est une liaison directe, NHCONH- ou 

3^1pe r : q N U COo e u St " NHC ° NH -' 16 fadiCal d ' Un diiS0Cyanate ° U d ' U " ^anate apre, e.imination de 2 ou 

LS„n. r ! qUe X r St ~ mC °°'- ' e radiCa ' d ' Un di01 ' d ' un ,ri01 ou tfun Wtraol d'un po W dimethylsiloxane)alca 
nepolyol apres elimination de 2, 3 ou 4 groupes OH ou yiu'meinyisiraxanejatea- 

T est, lorsque X est -S-, alkylene avec 2 a 12 atomes de carbone alcanetrivle avec 3 a R »tnmo C h k 
ou alcanetetrayle avec 4*10 atomes de carbone, ou T est lo^ut X es NHCO f£T o ^ 
atomes de carbone ou arylene avec 6 a 1 0 atomes de cade ' 2 * 10 

11. Compose de formule I selon la revendication 10, ou n vaut 1, L est phenvle k vaut 2 «,. i p «, ^ „ 0 
ethylene, X est -NHCONH- et T est un radical tfun ' ~ " ^ 

12. Compos6 de formule I selon la revendication 10, qui est 




H H OB Ph 
II II 
-C-N-(CH 2 )3-Si-0-Si-OH 
II I I 

O OEi Ph 



oa ph 
I I 

CO-f- NH-(CH 2 ) 3 Si— O— Si— OH 

I I 
OEl Ph 



OEt Ph 

CHH— CH r O-CO-NH-(CH 2 ) 3 Si— O— Si— OH 

I I 
OEl Ph 



CH 3 r CH 3 OEt Ph - 

i 1 'I 

?» (0-S» ) 4 (CH 2 )3-0-CO-NH-(CH 2 ) 3 -Si-0-Si-OH 

I I II 

CH 3 L CH 3 OEt Ph 
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OMePh 
I I 

■ CH 2 CH 2 S(CH 2 ) 3 -Si-0-Si-OH 
OMeph 



.OEt Ph i 
I I 

- CH 2 CH 2 CO-NH-(CH 2 )3-Si-aSi-OH 

OEt Ph 

13 - SS^^CJSS^tS ? rayure - * rabrask)n et au ^ -p- 

I salon h revendication 10, 

diaire das felons siioxane ^entJl^ZT V eZ * de ,a ■««"-». par rinterme- 

14. Composition selon la revendication 13 , ou le revetement contient de plus un pigment. 

232^C2SIS2L 0ft ' e — 1 * P ' US - «—» — • -Nisante d,n 

17. Utilisation d'un compose de formu.e , conformant a b revend«a fon 10 comme revetement de verre. 
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